In this study, it was aimed to investigate expression of nerve growth factor (NGF) during embryonic growth period of Japanese quails (Coturnix coturnix japonica) using with immunohistochemical method. Quails embryos (5-6 eggs) were collected daily from 9th day until 16th day of incubation. The streptavidin-biotin-peroxidase complex method was used for immunohistochemical determination of NGF localization during embryonic growth development. NGF reaction was observed in intestine, muscle, kidney, liver, lung, spinal cord, blood vessels, and cartilage tissues from 9th day until 16th day of incubation. In conclusion, it was determination that NGF, which, especially in addition to its significant functions in development of sympathetic and sensory neurons, is active tissues take their final shape during embryonic growth by controlling growth, differentiation and apoptosis, is released from many primordial of tissues from 9th day until 16th day of embryonic period of Japanese quails.
INTRODUCTION
Nerve growth factor (NGF) is a growth factor which plays an important role in the regulation of growth, differentiation and survival of neurons in both the central and peripheral nervous systems (4) .
NGF has been implicated in several functions it can regulate hypertension (10), diabetes (19), Alzheimer (16) , Parkinson (15) and elicit cardiovascular actions, including angiogenesis during fetal and neonatal stages (14) . Also NGF plays a critical role in the regulation of both innate and acquired immunity (11) and induces ovulation (17) .
Cell death (8) and proliferation (5) are a necessary process during embriyonic development and key to maintaining tissue homeostasis (9) . NGF binds two different receptors: TrkA (Tropomyosine Receptor Kinase A) and LNGFR/p75NTR (LowAffinity NGF Receptor) (7) . TrkA stimulates the proliferation while LNGFR/p75NTR acts either survival or programmed cell death (12) .
It was observed that NGF is present in chick embryos (2 ) and expressed in the central nervous system during embryonic development (6) . It was explained NGF expressed firstly at stage 3 throughout in area pellucida in embriyonic development full gastrula and early neurula (3) .
We preferred to work in the first primordial of tissues and we saw that first primordial of tissues were observed on 9th day in our previous study (1) . This study was conducted in order to investigate that NGF is released from tissues of japanese quail (Coturnix coturnix japonica) embryos during mid and late stage of embryonic period. In this manuscript we reported for first time the localization of NGF in many primordial of tissues during mid and late stage of quail embryo development. Animals and experimental design of our study was based on the study conducted by Bakir and Kocamis, (1) . Japanese quail eggs were incubated at 37 0C and in humidified incubator. The eggs were collected daily from 9th day until 16th day (5-6 eggs). Embryos were fixed in 10% formol solution for 48 h and in Bouin's fixative for 24 h, and then routine procedures were applied and samples were embedded in paraffin. Serial sections of 5 μm thick were sliced from paraffin-embedded blocks.
MATERIALS AND METHODS
For immunohistochemistry, the streptavidinbiotin-peroxidase complex method was used. Following deparaffinization and rehydration, sections were rinsed with Phosphate Buffer Solution (PBS) and incubated in 3% H202 (prepared in 0.1 M PBS) for 15 min in order to block the endogenous peroxidase activity. After rinsing with PBS, sections were put in citrate buffer solution and then processed in the microwave oven for 10 minutes in order to expose the antigenic sites. After rinsing with PBS again, sections were incubated in primary NGF antibody (ab6198), (1:100 dilution ratio) for 1 hour at room temperature. Negative control sections were incubated only in PBS. After rinsing with PBS, sections were kept at room temperature for 15 minutes with added streptavidin-horse radish peroxidase (HRP) (Invitrogen Histostain plus Broad Spectrum Ref. 85.9943). Sections were rinsed again with PBS and 3,3′-Diaminobenzidine tetrahydrochloride (DAB) (0.5 mg/ml; Dako Corp.) was used as chromogen followed by hematoxylin counterstaining. Sections were mounted with Immunmount and examined under research microscopy (Carl Zeiss Microscopy, Göttingen, Germany) and photographed.
NGF immunoreactivity in tissues was evaluated subjectively, determined semiquantitatively and graded from 0 to +3 (0: no reaction; 1: minimal reaction, 2: moderate 13 MAE Vet Fak Derg, 1 (2): 11-15, 2016
Bakır, Kocamış, Sarı reaction; 3: strong reaction) according to intensity and extent of staining.
RESULTS
As a result of the evaluations, on the days of 9th, 10th and 11th on which primordia starts shaping, strong reaction (+3) in primordial of skeletal muscle, kidney, liver, spinal cord and intestine and minimal reaction (+1) was observed in primordial of cartilage tissue and lung ( figure 1 ).
On the days of 12th, 13th, 14th, 15th and 16th, strong reaction (+3) was observed in villus and cyrpts epithelial cells, smooth muscle cells in intestine, skeletal muscle tissue cells, grey matter and central canal in spinal cord, proximal tubule cells in kidney, hepatocytes cells in liver, arterial and venous blood vessels and in ossification centers of cartilage tissues. Moderate reaction (+2) was determined white matter in spinal cord, distal tubule cells, and glomerulus of Bowman's space in kidney and minimal reaction (+1) was observed bronchus, bronchial tube and alveoli cells in lung and cartilage tissue cells ( figure 2, 3, 4) .
DISCUSSION
NGF is a growth factor that is active in development and differentiation of neural system (4). In our study it was understood that NGF, whose release has been reported from certain tissues, especially from neural system in adult stage, releases from other tissues in addition to neural system during quail embryos' development.
Little is known about the presence or function of NGF in avian tissues. It was showed that optic tectum and cerebellum contained the highest levels of NGF mRNA in avian. It was reported that NGF expressed throughout the area pellucida (at stage 3), the initial primitive streak, the primitive groove, the primitive pit and Hensen's node (at stage 4), the notochord (at stages 5-7), the head fold 14 and the somites (at stages 7-8) (13).
Bhargava et al. (3) showed that NGF specific immunoreaction is first detected in the area pellucida stage localized to the cell surface of invaginated mesoblast and the cytoplasm in invaginated embryonic endoblast underlying the primitive streak (at stage 4), in the head fold (at stage 6), the neural crest (at stages 7-8), the neural tube, the neural cells, the head mesenchyme, the head ectoderm, the area pellucida endoderm, surrounding the anterior neuropore (at stages 9-10), also they showed NGF positive cells in the telencephelon, surround the neuropore, in the floor of the forebrain, the mid-and hindbrain (at stages [11] [12] . In our study, NGF release was determined from almost many tissues during embryonic process in japanese quails. NGF release from tissues during embryonic stage may be explained by its control on apoptosis for reproduction and differentiation and also for allowing organs take their final shape (3) .
A study observed that NGF is required for the development of peripheral avian sensory and sympathetic neurones. They treated with the NGF antibody between 3th day and 11thday. NGF antibodies on sympathetic neurones was assessed by determining the levels of the adrenergic marker enzyme tyrosine hydroxylase (18) .
Also Mancaa et al. (13), injected with the anti-NGF monoclonal antibody at stage of 11-12. They showed a defect in the axial rotation of the embryo fixed 48 h. In normal conditions, the head of the chicken embryo begins to rotate such that it comes to lie on its left side. External NGF administration or preventing NGF release has effect on embryonic growth (13).
As a result, it was observed that NGF, whose significant role in development of especially sympathetic and sensory neurons has been determined, is released from many tissues in organism according to recent studies. Current studies have displayed its effect on neural system development especially during embryonic stage (3, 13, 18) . However, any study on its release from other primordial of tissues during embryonic period of avian was not seen. This study, which aimed to obtain data about NGF release in embryonic period in avians, showed that many tissues begin to have a shape similar to the structure in postnatal period from 9th day until 16th day. According to our investigations on Japanese quail embryos from 9th day until 16th day, NGF releases from many tissues like as smooth and skeletal muscle, kidney, liver, spinal cord, lung, intestine, blood vessels, center of ossification and cartilage tissue. Thus, it may be concluded that NGF is a growth factor, which releases from many tissue primordia and is active in growth and differentiation during this process.
